Technique for Rapidly Separating Drugs from Biological Samples Vijay Aggarwal, Raymond Bath, and Irving Sunshine
With use of a sample/solvent ratio of 8.5 ml to 100 zl, certain drugs may be extracted efficiently from urine that has been saturated with a solid buffer. An aliquot of this extract may be injected directly into a gas chromatograph.
We show how this procedure is applied to confirmation of some drugs of abuse. most other procedures, in which relatively large volumes of ether or chlorinated hydrocarbons are used as extractants. However, total sample preparation time is still long, because it is necessary to "clean up" the extract.
We have developed a faster and simpler procedure, in which the need for purification of the initial extract is eliminated without, in most cases, a concomitant decrease in the quality of the final extract. Most of our experience with this technique, and the major concern of this note, is with the separation of organic bases from urine samples, but the same principles can be applied to the separation of barbiturates.
Materials and Methods

Reagents
All solvents and chemicals are ACS reagent grade. Solid buffer: a 3:2 (by wt) mixture of NaHCO3 and K2C03.
Internal standard:
5 mg of methoxyphenamine in 100 ml of water.
Extraction solvent:
a 4:1 (by vol) mixture of chloroform and isopropanol.
Procedure
Add enough solid buffer (about 5 g) to saturate 10 ml of urine. The resulting solution has a pH of 9.5. Shake the mixture well and centrifuge, to separate excess buffer and any other insoluble material. Transfer 8 ml of the supernatant buffered urine to a 20-mi test tube that tapers to a sharp tip designed to contain 10-20 zl (available from Fuchs and Sons, Pittsburgh, Pa. or from Fisher Scientific, 711 Forbes Ave., Pittsburgh, Pa. 15219). Add 0.5 ml of the internal standard solution and, while mixing with use of a vortex-type mixer, add 100 zl of the extraction solvent. Vortex-mix the contents of the tube for 20 s after the solvent is added, then centrifuge for 5 mm. Aspirate and discard most of the supernatant urine and with a 100-zl syringe, remove an aliquot of the solvent layer (usually about 60 ,il). Use of the test tube with a sharp taper best facilitates removal of the solvent layer, but if these specific tubes are unavailable, conventional tapered centrifuge tubes may be used. Figure 1C ). They also yield these same two peaks when acetic anhydride is omitted. This behavior is unlike that observed with authentic samples of codeine, so such urine samples presumably do not contain codeine.
Because of this problem, another analytical procedure should be used if codeine has to be confirmed.
However, all other urines can be analyzed for codeine by this procedure, and conversely, Figure 1A shows the gas chromatographic trace obtained on analysis of a typical drug-free ,urine. Figure lB shows the trace for the same urine after drugs and drug metabolites were added to it. There are no major unknown peaks in these two traces, which demonstrates the selective isolation of drugs from the biological sample without the need for a "cleanup"
step. In addition, as shown in Table 1 , the amount of drugs extracted is comparable to that achieved by techniques in which larger volumes of solvent are used.
used.
If the detection of amphetamine in urine is of primary concern, sensitivity may be improved by substituting 3 g of Na2CO3 for the recommended solid buffer. Although recovery of the other bases is decreased, the recovery of amphetamine is about 60%. When barbiturates are to be extracted from urine, a 3:1 (by wt) mixture of NaH2PO4 and Na2HPO4 in place of the NaHCO3 and K2C03 buffer can be used. Plasma, diluted with an equal volume of water, may also be used as the sample in this manner.
If the extract, prepared as described, is too contaminated for reliable analysis, a double small-volume extraction can be used. In this modification, the buffered urine is extracted with 1.0 ml of extraction solvent. After centrifugation, an aliquot of this extract is transferred to a tube containing 100 il of HC1 (0.4 mol/liter).
After the mixture has been shaken and centrifuged, the HC1 layer is removed and made alkaline with 50 jl of NaOH (1 mol/ liter). This mixture is then extracted with 50 il of extraction solvent, an aliquot of which is injected into the chromatograph. We have used the described procedure effectively and reliably for longer than a year as a confirmatory test for organic bases, other than morphine and codeine, in urine. We favor the described procedure over other techniques for several reasons. solvents is eliminated.
(b) Sample manipulation is minimized, since a purification of the initial extract is not generally required. (c) Most importantly, this procedure's brevity does not affect the quality of the extract, and highly reliable information may be gained from its use. 
